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I. A i m s  of t h e  r e sea rch  
The purpose of t h i s  r e sea rch  i s  t o  o b t a i n  more complete knowledge about 
t h e  r e l a t i o n s h i p  between t h e  stresses of o r g a n i z a t i o n a l  environments, t h e  person- 
a l i t y  of t h e  i n d i v i d u a l ,  and phys io log ica l  v a r i a b l e s  bel ieved r e l a t e d  t o  cardio- 
vascu la r  d i sease .  A number of s t u d i e s  have a l r eady  i n d i c a t e d  t h a t  t h e r e  appear 
t o  be c e r t a i n  types of work cond i t ions  which are c o r r e l a t e d  w i t h  r i s k  
f a c t o r s  such as serum c h o l e s t e r o l  level, i n  h e a r t  d i sease .  
Job c h a r a c t e r i s t i c s  such as overload and dead l ines ,  f o r  example, have 
been shown t o  be  a s s o c i a t e d  wi th  h e a r t  d i s e a s e  and r e l a t e d  phys io log ica l  r i s k  
f a c t o r s  i n  s t u d i e s  of a number of occupat ional  groups. These inc lude  t a x  
accountants  (Friedman, Rosenman, & C a r r o l l ,  1958), medical s t u d e n t s  (Czaczkes & 
Dreyfuss, 1959; Grundy & G r i f f i n ,  1959; Horwitz & Bronte-Stewart, 1962; Thomas 
& Murphy, 1958; Wertlake et a l . ,  1958), wh i t e  c o l l a r  workers adminis ter ing 
c o n t r a c t s  and handling personnel  t r a n s a c t i o n s  (Caplan & French, 1968; French, 
1968), and i n  p ro fes s ions  which are t y p i f i e d  by g e n e r a l  r a t h e r  than s p e c i a l i s t  
r e s p o n s i b i l i t i e s  (Russek, 1960, 1962, 1965). 
P e r s o n a l i t y  has a l s o  r e l a t e d  t o  incidence of coronary h e a r t  d i s e a s e  i n  
a series of s t u d i e s  on P e r s o n a l i t y  Type A-B c a r r i e d  on by Friedman and Rosenman 
and t h e i r  col leagues over  t h e  p a s t  t e n  y e a r s  ( f o r  example see Friedman & 
Rosenman, 1960). 
number of t ra i t s  which would seem t o  attract  such a person i n t o  a j o b  with dead- 
l i n e s  and r o l e  overload. These t ra i ts  inc lude  excess ive  d r i v e ,  ambition, 
involvement i n  competi t ive ac t iv i t i e s ,  p re s su re  f o r  v o c a t i o n a l  a c t i v i t y ,  and a 
n o t i c e a b l e  sense  of t i m e  urgency (Jenkins e t  a l . ,  1967). This Type A per sona l i ty  
syndrome is  a l s o  a s s o c i a t e d  wi th  high serum c h o l e s t e r o l  (Friedman e t  al . ,  1960; 
Friedman e t  a l . ,  1964; Rosenman & Friedman, 1963), a biochemical w e  have a l r e a d y  
noted t o  be  a s s o c i a t e d  wi th  dead l ine  p re s su res  and r o l e  overload. 
I n t e r e s t i n g l y  enough t h e  Type A person i s  cha rac t e r i zed  by a 
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A r e c e n t  l abora to ry  s tudy by S a l e s  (1968) now shows t h a t  t h e  r e l a t i o n -  
s h i p s  between p e r s o n a l i t y  and serum c h o l e s t e r o l  level and between overload and 
r i s k  f a c t o r s  are n o t  s imple bu t  i n t e r a c t i v e .  
s h i p  between overload cond i t ions  of t h e  work environment and psychological  and 
S a l e s  suggests  t h a t  t h e  r e l a t i o n -  
phys io log ica l  r e a c t i o n s  t o  those  c o n d i t i o n s ' i s  condi t ioned by p e r s o n a l i t y  
traits  o f t h e i n d i v i d u a l .  It is t h e  i n t e n t  of t h i s  s tudy t o  o b t a i n  more complete 
information on t h e  n a t u r e  of t h e s e  i n t e r a c t i v e  r e l a t i o n s h i p s .  
Our b a s i c  no t ion  w i l l  be  t h a t  i t  is t h e  l a c k  of f i t  between t h e  needs 
and a b i l i t i e s  of t h e  i n d i v i d u a l  and t h e  s u p p l i e s  and demands of t h e  environment 
which c o n s t i t u t e s  t h e  b a s i c  source of s t r a i n  f o r  t h e  ind iv idua l .  This no t ion  
of person-environment f i t  (P-E f i t )  is  no t  new t o  t h e  l i t e r a t u r e  and has  been 
developed and conceptualized by a number of t h e o r i s t s  ( f o r  example Barker, 1960; 
Jahoda, 1961; Lewin, 1951, Murray, 1938; Pervin,  1968; Rodgers, 1968). The 
concept of i n t e r a c t i o n  h e r e  is  c e n t r a l  f o r  w e  assume t h a t  w i t h i n  c e r t a i n  l i m i t s ,  
t h e r e  are i n d i v i d u a l  d i f f e r e n c e s  i n  need s t r u c t u r e  and p e r s o n a l i t y  which 
determine t h e  e x t e n t  t o  which c e r t a i n  cond i t ions  of t h e  o b j e c t i v e ,  e x t e r n a l  
environment w i l l  produce psychological  and phys io log ica l  s t r a i n  i n  t h e  person. 
I n  s tudying P-E f i t ,  w e  w i l l  want t o  d i s t i n g u i s h  between t h e  o b j e c t i v e  
and s u b j e c t i v e  f i t .  Sub jec t ive ly ,  a person may i n d i c a t e  t o  us t h a t  he  f e e l s  
overloaded, rushed, wanting more t i m e  than t h e r e  is; b u t  o b j e c t i v e l y  w e  may 
observe t h a t  he has p l e n t y  of t i m e  and no t  too much work given h i s  i n t e l l e c t u a l  
a b i l i t i e s .  This d i s t i n c t i o n  between t h e  o b j e c t i v e  s t r e s s o r s  of t h e  work env i r -  
onment and t h e  s u b j e c t i v e l y  observed s t r e s s o r s  of t h e  work environment is  
important because o b j e c t i v e  and s u b j e c t i v e  measures of stress i n p u t  relate 
d i f f e r e n t l y  t o  t h e  s a m e  measures of s t r a i n .  For example, Kraut (1965) i n  a 
s tudy of over e i g h t  hundred salesmen and t h e i r  sales managers f i n d s  t h a t  sub- 
j e c t i v e  r o l e  c o n f l i c t ,  as r epor t ed  by salesmen, is s u b s t a n t i a l l y  r e l a t e d  t o  
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s a t i s f a c t i o n  with one's manager (r=.54) and wi th  job - re l a t ed  t e n s i o n  (r=.39);  
however, o b j e c t i v e  r o l e  c o n f l i c t  is  n o t  r e l a t e d  t o  t h e s e  dependent v a r i a b l e s  when 
t h e  e f f e c t s  of s u b j e c t i v e  r o l e  c o n f l i c t  are p a r t i a l l e d  ou t  o r  c o n t r o l l e d  f o r .  
Fu r the r  support  f o r  t h e  d i s t i n c t i o n  between t h e  s u b j e c t i v e  and o b j e c t i v e  
environments comes from a s tudy of 22 wh i t e  c o l l a r  personnel  a t  NASA's Head- 
q u a r t e r s .  Object ive q u a n t i t a t i v e  workload, as measured by t r a i n e d  obse rve r s ,  
and s u b j e c t i v e  q u a n t i t a t i v e  overload,  as r epor t ed  by t h e  - S s  showed d i f f e r e n t  
r e l a t i o n s h i p s  t o  t h e  same phys io log ica l  s t r a i n  measures (Caplan & French, 1968). 
While t h e  two measures of workload c o r r e l a t e d  .64 wi th  each o t h e r ,  t h e i r  cor- 
r e l a t i o n s  wi th  h e a r t  rate of t h e  men on t h e i r  j obs  w a s  q u i t e  d i f f e r e n t .  
Sub jec t ive  quantitative, overload, .a' -stx- ita . f a c t o r  i n  bhich the respondent i nd i -  
ca t ed  t h e  e x t e n t  t o  which v a r i o u s  a s p e c t s  of h i s  work were sources  of stress 
f o r  him, c o r r e l a t e d  .68 ( p <  . O O l )  w i th  h e a r t  rate. On t h e  o t h e r  hand, o b j e c t i v e  
q u a n t i t a t i v e  workload, a n  index of t h e  number of phone cal ls  and o f f i c e  v i s i t s  
t h e  person had during a s t anda rd  t i m e  pe r iod ,  showed no r e l a t i o n  t o  h e a r t  rate 
when t h e  e f f e c t s  of s u b j e c t i v e  overload were p a r t i a l l e d  out .  The m u l t i p l e  
c o r r e l a t i o n  of o b j e c t i v e  q u a n t i t a t i v e  workload and s u b j e c t i v e  q u a n t i t a t i v e  
overload with h e a r t  rate were .68--exactly t h e  same as t h e  f i r s t  o r d e r  c o r r e l a -  
t i o n  of t h e  s u b j e c t i v e  measure with h e a r t  rate. Thus, a l l  of t h e  e f f e c t s  of t h e  
o b j e c t i v e  q u a n t i t a t i v e  work environment s e e m  t o  occur v i a  t h e  s u b j e c t i v e  
pe rcep t ions  of t h e  ind iv idua l .  On t h e  o t h e r  hand, both t h e  o b j e c t i v e  and sub- 
j e c t i v e  measures of t h e  work environment w e r e  found t o  relate t o  serum 
c h o l e s t e r o l  l e v e l  (r's=.33 and .42 r e s p e c t i v e l y ;  p 4 .05 and p < .01 respec- 
t i v e l y ) .  
F i n a l l y ,  S a l e s  (1969) i n  a l abora to ry  s tudy of t h e  e f f e c t s  of workload 
on serum c h o l e s t e r o l  l e v e l s ,  induced both o b j e c t i v e  overload and o b j e c t i v e  
underload and obtained measures of s u b j e c t i v e  f e e l i n g s  of overload-underload 
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a t  t h e  end of t h e  experiment. Changes i n  serum c h o l e s t e r o l  level  depended on 
an i n t e r a c t i o n  between o b j e c t i v e  condi t ions of t h e  experiment and s u b j e c t i v e  
f e e l i n g s  about t h e  workload. - S s  who were o b j e c t i v e l y  overloaded and r epor t ed  
f e e l i n g  t h a t  way and - S s  who w e r e  o b j e c t i v e l y  underloaded and r epor t ed  f e e l i n g  
t h a t  way showed inc reases  i n  c h o l e s t e r o l  i n  a one hour t i m e  i n t e r v a l .  
f e e l i n g s  about t h e  workload d i d  n o t  ag ree  with t h e  a c t u a l  o b j e c t i v e  cond i t ions  
(i..e., persons who r epor t ed  being overloaded i n  an o b j e c t i v e l y  underloaded 
condi t ion)  showed decreases  i n  serum c h o l e s t e r o l  level.  The same study a l s o  
showed t h a t  t a s k  enjoyment r epor t ed  by - Ss  depends on t h e  i n t e r a c t i o n  between 
s u b j e c t i v e  work load  and o b j e c t i v e  work load. 
5 s  whose 
Unfortunately,  t h e r e  are n o t  many s t u d i e s  which make t h e s e  d i s t i n c t i o n s  
between t h e  o b j e c t i v e  and s u b j e c t i v e  work environment. The few i n v e s t i g a t i o n s  
j u s t  c i t e d ,  however, do make a s t r o n g  argument f o r  measurement of t h e  person 's  
work environment both i n  t e r m s  of h i s  s e l f - r e p o r t  and i n  terms of some measures 
which independently survey h i s  work environment. It i s  our  i n t e n t i o n ,  where 
f e a s i b l e ,  t o  g a t h e r  both types of measurements. 
Coping and defense as responses t o  th rea t en ing  a s p e c t s  of t h e  environment 
are a l s o  of i n t e r e s t  t o  us .  Perhaps one of t h e  reasons t h a t  some people are 
more l i k e l y  t o  f a l l  v i c t i m  t o  cardiovascular  d i s e a s e  relates t o  t h e i r  u se  of 
inadequate modes f o r  coping with c e r t a i n  environmental s t r e s s o r s .  I n  a d d i t i o n  
t o  s t r a i n  as a response t o  s t r e s s o r s  i n  t h e  o r g a n i z a t i o n a l  environment, w e  are 
a l s o  i n t e r e s t e d  i n  coping and va r ious  defenses as responses t o  th rea t en ing  
a s p e c t s  of t h e  environment. It may be,  f o r  example, t h a t  persons who show c e r t a i n  
p a t t e r n s  of response which are i n  t h e  d i r e c t i o n  of a c t i v e  mastery of t h e  environ- 
ment (Jahoda, 1958), r a t h e r  than pass ive  adjustment t o  i t ,  are less l i k e l y  t o  
develop cardiovascular  d i sease ,  Furthermore, persons who have h i g h l y  de fens ive  
p e r s o n a l i t i e s  may be more l i k e l y  t o  t a k e  on adaptive-defensive r a t h e r  than 
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ac t ive -o f fens ive  moves a g a i n s t  t h r e a t s  i n  t h e i r  work environment. We w i l l  examine 
some of t h e  d i f f e r e n c e s  i n  types/responses people r e p o r t  they make t o  condi- 
t i o n s  of r o l e  overload and c o n f l i c t  t o  see whether they l e a d  toward act ive 
mastery o r  p a s s i v e  adap ta t ion .  
of 
W e  w i l l  a l s o  examine some of t h e  s o c i a l  and 
psychological  cond i t ions  which may relate t o  t h e  use  of t h e s e  s t r a t e g i e s .  
Now, let u s  t u r n  t o  an important d i s t i n c t i o n  between t h r e a t  and confron- 
t a t i o n .  Threat i s  t h e  s i t u a t i o n  i n  which t h e  i n d i v i d u a l  is  a n t i c i p a t i n g  t h e  
onse t  of some p o t e n t i a l l y  noxious s t i m u l i  (such as a n  exam, b a t t l e ,  o r  a v i s i t  
t o  t h e  d e n t i s t ) .  On t h e  o t h e r  hand, conf ron ta t ion  is t h e  a c t u a l  occurrence of 
t h e  s t i m u l i  ( t ak ing  t h e  exam, etc.) .  A number of s t u d i e s  now suggest  t h a t  the 
s t r a i n  r e a c t i o n  of people may be g r e a t e r  t o  t h e  t h r e a t  o r  a n t i c i p a t e d  harm, 
than t o  t h e  a c t u a l  conf ron ta t ion  wi th  t h e  s t r e s s o r  (Grinker & Spiege l ,  1945; 
Shannon & I s b e l l ,  1963; Mechanic, 1962; Lazarus, 1966). We would l i k e  t o  keep 
t h r e a t  and conf ron ta t ion  as two s e p a r a t e  concepts i n  our s tudy  of o r g a n i z a t i o n a l  
stress and cardiovascular  d i sease .  For example, w h i l e  work overload may be  
s t r e s s f u l  i n  t h a t  i t  is  phys ica l ly  and psychological ly  immediately exhausting, 
i t  may a l s o  pu t  s t r a i n  on t h e  person because i t  t h r e a t e n s  him with a f u t u r e  
conf ron ta t ion  wi th  an outcome c a l l e d  r o l e  f a i l u r e ;  : R o l e - f a i l u r e  has o t h e r  
f u t u r e  consequences such as lowered esteem, demotion, being f i r e d ,  and so on. 
Most of t h e  o r g a n i z a t i o n a l  v a r i a b l e s  w i l l  be examined i n  terms of t h e  
pe r son ' s  conf ron ta t ion  experiences wi th  them. 
t h e i r  t h r e a t  va lue  i n  any o b j e c t i v e  sense,  although w e  w i l l  s u r e l y  want t o  con- 
j e c t u r e  about what p o s s i b l e  t h r e a t s  cer ta in  types of conf ron ta t ions  do pose. 
Nevertheless ,  w e  do want t o  take some exploratory look a t  what types of t h r e a t s  
are found i n  cond i t ions  of work which relate t o  r i s k  f a c t o r s  i n  ca rd iovascu la r  
d i sease .  
We w i l l  b e  unable t o  t a l k  about 
Our i n t e r e s t s  i n  t h r e a t  a t  t h i s  s t a g e  are r a t h e r  exploratory and somewhat 
minimal, b u t  w e  do want t o  accomplish t h e  following two goals:  (a) f i r s t ' w e  want 
t o  i d e n t i f y  t h e  e x t e n t  t o  which t h e  person th inks  f u t u r e  condi t ions  i n  che 
o rgan iza t ion  w i l l  pose g r e a t e r  t h r e a t s ,  such as more r o l e  c o n f l i  (b) w e  
want t o  know t h e  e x t e n t  t o  which t h e  person 1: 
t o  h i s  o v e r a l l  well-being and h 
Because w e  have t h e  cooperat ion of NASA 'for t h i s  s tudy,  and because w e  
have some prel iminary evidence which shows t h a t  NASA i s  a good p lace  t o  s tudy 
r i s k  f a c t o r s  of coronary h e a r t  d i sease  ( t h e r e  is a good d e a l  of r o l e  overload 
and dead l ines ) ,  our  s tudy w i l l  concern i t s e l f  wi th  t a r g e t  populat ions a t  NASA's 
Goddard Space F l i g h t  Center. Furthermore, w e  have reason t o  suspec t  t h a t  t h r e e  
occupat ional  groups a t  NASA, - admin i s t r a to r s ,  s c i e n t i s t s ,  and engineers  - d i f f e r  
i n  t h e i r  r e spec t ive  incidences of h e a r t  d i s e a s e  because t h e i r  jobs  are d i s -  
s i m i l a r  i n  c e r t a i n  important ways having t o  do wi th  dead l ines ,  r o l e  c o n f l i c t s ,  
and o the r  a spec t s  of person-environment f i t .  
Some earlier ana lyses  of r e s u l t s  from medical examinations of vo lunteers  
a t  Goddard have shown some i n t e r e s t i n g  d i f f e rences  i n  coronary h e a r t  d i sease  
among these  t h r e e  groups. D r .  V i l l a f ana  and a co l league  of h i s ,  Jean Mockbee, 
have found t h a t  persons who appear t o  be pr imar i ly  admin i s t r a to r s  have a hfgher  
inc idence  of hypertension and card iovascular  d i seases  than  persons who appear t o  
be pr imar i ly  engineers  and p r imar i ly  s c i e n t i s t s .  
smokes more and i s  more overweight than t h e  engineers  and s c i e n t i s t s .  
t h e  s c i e n t i s t  group is t h e  h e a l t h i e s t .  
The admin i s t r a to r  group 
Overall, 
wo o t h e r  bases  of 
ee occupat iona l  groups show similar resliats: 
n t l y  has  t h e  h ighes t  prevalence of card iovascular  d i s e a s e  
The adminis- 
Goddard, 4 : l  a t  E lec t ron ic s  Research Center,  
7. 
and 2:l a t  NASA Headquarters Using engineers  as t h e  comparison group). 
The pe rcen t  of persons wi th  card iovascular  d i s e a  is, of course ,  s 
f i c i e n t l y  rare as t o  make i t  d i f f i c u l t  t o  s tudy persons wi th  and w i  t he  
d i s e a s e  i n  a popula t ion  t h e  s i z e  of Goddard's (appr t 
s a l a r i e d  workers i n  t h e  popula t ion) .  
continuous v a r i a b l e s  l i k e  blood p res su re ,  h e a r t  rate, and c h o l e s t e r o l  l e v e l .  
Of course ,  continuous v a r i a b l e s  a l s o  a l low f o r  f i n e r  d i sc r imina t ions  wi th  one 's  
For t h i s  reason w e  are co e n t r a t i n g  on 
measuring ins t ruments  - an  added advantage over dichotomous measures. 
Some a d d i t i o n a l  d a t a  ga thered  on men a t  NASA's Headquarters and Goddard 
Space F l i g h t  Center by Jean Mockbee a l s o  sugges ts  t h a t  continuous v a r i a b l e s  
l i k e  blood p res su re  provides  a d d i t i o n a l  d a t a  on t h e  d i f f e r e n c e s  between admin- 
i s t r a t i v e  and non-adminis t ra t ive jobs .  I n  a r e t r o s p e c t i v e  s tudy  us ing  t h i s  
d a t a ,  i t  appears  t h a t  s c i e n t i s t s  o r  engineers  who have been t r a n s f e r r e d  i n t o  
a d m i n i s t r a t i v e  jobs  and admin i s t r a to r s  t r a n s f e r r e d  back t o  engineer ing o r  
s c i e n t i f i c  j obs  show t h e  fol lowing t r ends  i n  t h e i r  phys io log ica l  c h a r a c t e r i s t i c s :  
change t o  an  admin i s t r a t ive  work environment i s  accompanied by i n c r e a s e s  i n  h e a r t  
rate c h o l e s t e r o l  and s y s t o l i c  blood p res su re ;  t r a n s f e r  ou t  of an  a d m i n i s t r a t i v e  
environment is  accompanied by decreases  i n  t h e s e  t h r e e  phys io log ica l  v a r i a b l e s .  
These f ind ings  are h igh ly  t e n t a t i v e ,  however, s i n c e  t h e  phys io log ica l  measures 
w e r e  sometimes obta ined  dur ing  t h e  same year  bracke t ing  t h e  j o b  t r a n s f e r  and 
sometimes obtained two o r  t h r e e  yea r s  be fo re  and a f t e r  t h e  t r a n s f e r .  The e f f e c t s  
of t h e s e  i n c o n s i s t e n c i e s  i n  measurement, however, should be i n  t h e  d i r e c t i o n  
C v a t i v e  da t a .  A t  rate,  t h e  da 
more f o r  what they sugges t  than f o r  what they demonstrate.  They sugges t  t h a t  
I d  explore  t h e  p o s s i b i l i t y  t h a t  working i n  a n  environment f o r  which you 
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were no t  i n i t i a l l y  t r a i n e d  may c o n s t i t u t e  a source  of poor P-E f i t .  A s  i s  mot 
uncommon i n  many modern o rgan iza t ions ,  persons are o f t e n  promoted i n t o  admin- 
i s t r a t i v e  p o s i t i o n s  from p o s i t i o n s  which u t i l i z e  an e n t i r e l y  d i f f  
s k i l l s .  
pushing them "upstairs" .  
It i s  not  uncommon f o r  an o rgan iza t ion  t o  cope wi th  i ts  
Thus, w e  want t o  look a t  t h e  j o b  h i s t o r y  of t h e  
i n d i v i d u a l  t o  see whether o r  no t  t h e  s k i l l s  h e  o r i g i n a l l y  developed are 
commensurate with t h e  d u t i e s  he  is being c a l l e d  upon t o  perform. 
One very i n t r i g u i n g  no t ion  t h a t  w a s  set o f f  by t h i s  d a t a  on changes i n  
j o b s  i s  t h e  p o s s i b i l i t y  t h a t  promoting persons who are Type A,  hard-dr iving,  
compet i t ive i n d i v i d u a l s  i n t o  q u i e t e r  climates may y i e l d  a contagion phenomena. 
Risk p e r s o n a l i t i e s  may a c t  as carriers who then f i n d  h o s t s  who a l s o  e n t e r  a 
s ta te  of r i s k .  Argyris  (1964) f o r  example g ives  a r a t h e r  s t r i k i n g  summary of a 
s tudy  of a bank i n  which 
"1. The lower the  s e l f - a c t u a l i z i n g  s c o r e  a person has ,  t h e  g r e a t e r  
are t h e  chances t h a t  he w i l l  be  a carrier of t h e  " i l l n e s s "  low 
morale,  and t h e  g r e a t e r  are t h e  chances of h i s  i n f e c t i n g  o t h e r s .  
2. Every c a r r i e r  of ''low morale" i s  a l s o  a "host" f o r  f u r t h e r  
i n f e c t i o n  of "low morale. " . . . 
5. Categorizing people i n  t e r m s  of high,  medium, and low s e l f -  
a c t u a l i z i n g  sco res ,  w e  f i n d  t h a t  a low-score ind iv idua l  tends t o  
be a c a r r i e r  of t he  i n e f f e c t i v e n e s s .  The h o s t  tends t o  be a medium 
s c o r e  ind iv idua l .  Apparently t h e  high-score i n d i v i d u a l  is perceived 
by t h e  carrier as being immune t o  in fec t ion"  (p. 143). 
Such an epidemiological  approach t o  soc ia l -psychologica l  r i s k  f a c t o r s  i n  cardio-  
vascu la r  d i s e a s e  is  not  ou t  of  t h e  realm of p o s s i b i l i t y .  Perhaps t h e  proposed 
r e sea rch  w i l l  enable  us t o  i d e n t i f y  p o t e n t i a l  "communicable" social-psychological  
r i s k  f a c t o r s  which could then be  examined i n  a p rospec t ive  s tudy .  
It i s  a l s o  conceivable  t h a t  working i n  an environment where most of t h e  
o t h e r  people are no t  ca r ry ing  ou t  t h e  s a m e  o r  similar t a s k s ,  and t h e r e f o r e  have 
markedly d i f f e r e n t  needs,  may a l s o  lead  t o  poor P-E f i t .  
admin i s t r a to r  who works i n  an environment which i s  p r imar i ly  made up of 
For example, t h e  
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engineers  may experience cons iderable  c o n f l i c t .  The admin i s t r a to r ' s  and ' 
engineers '  ph i losophies  about goa ls  and means 
c o n f l i c t .  S imi l a r ly ,  t he  engineer  i n  a world 
from l a c k  of suppor t  on h i s  approach t o  o rgan i  
whether t hese  types of poor P-E f i t  a l s o  are r e l a t e d  t o  r i s k  f a c t o r s  of 
card iovascular  d i sease .  
What about s e l f - s e l e c t i o n  processes? In  any s i t u a t i o n  where one f i n d s  
a l i n k  between t h e  n a t u r e  of t h e  environment, such as r o l e  overload,  and some 
hea l th - r e l a t ed  v a r i a b l e ,  such as serum c h o l e s t e r o l  level, t h e r e  is always t h e  
p o s s i b i l i t y  t h a t  t h e  i n d i v i d u a l  brought t h e s e  dead l ines  o r  overload upon him- 
s e l f .  
stress s i t u a t i o n s .  Some persons may i n t e n t i o n a l l y  move through an  o rgan iza t ion  
towards jobs  which they know have c h a r a c t e r i s t i c s  which w e  t h i n k  are d e l e t e r i o u s  
f o r  t he  person. To test out  t h i s  p o s s i b i l i t y ,  w e  want t o  t ake  t h e  fol lowing 
s t e p s  : 
That is ,  he  s e l f - s e l e c t e d  himself i n t o  a j o b  where t h e r e  would be these  
(a)  F i r s t  w e  need t o  d iscover  whether c e r t a i n  j o b s  such as admin- 
i s t r a t i v e  ones have more deadl ines ,  overloads,  and r o l e  c o n f l i c t  
than o t h e r  jobs  
(b) Then w e  should i d e n t i f y  t h e  modal p e r s o n a l i t y  c h a r a c t e r i s t i c s  of 
occupants i n  these  overload and non-overload jobs .  
( c )  And f i n a l l y ,  w e  should p r e d i c t  t h a t  persons wi th  p e r s o n a l i t i e s  
which ag ree  wi th  t h e  modal p a t t e r n  found i n  t h e i r  type  of work (be i t  
a high o r  low overload job )  w i l l  p r e f e r  t o  remain i n  t h a t  type  of 
j ob ,  whi le  person wi th  p e r s o n a l i t i e s  which are n o t  t h e  same as t h e  
modal p a t t e r n  f o r  t h e i r  type  of j ob  w i l l  i n d i c a t e  a preference  f o r  
e job  most i n  kee their p e r s o n a l i t y .  
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For example, suppose we find administration to be the high overload job 
which also has a modal personality pattern roughly like that of Type A. 
would predict that pe A persons who are in non-administrative, 
like science or engineering will indicate that they 
trative positions while their Type B colleagues will indicate that they are 
quite content to stay where they are. 
Then 
Similarly, to continue the example, Type B persons in administration 
should indicate that they want to move into science or engineering. Of course, 
movement between occupations is certainly more difficult when one wants to move 
from administration to science or engineering. 
administrators who want to move towards science or engineering simply because 
Thus, we may find no Type B 
they correctly perceive how formidable it would be to tackle such a career path. 
Therefore, we have to take a slightly different approach with this latter group 
of men. 
We would instead predict that Type B administrators, who were once engi- 
neers or scientists, moved into administration somewhat against their own 
preference. On the other hand, Type A administrators, who were once scientists 
and engineers, should indicate that their movement into administration was more 
in keeping with their own career plans. 
In summary, this study can be more specifically viewed as research on risk 
factors of heart disease found in specific types of occupations. 
results should strictly be expected to hold only for personnel at Goddard, we 
While the 
e that some of the findings will be generalizeable and useful for other 
organizations engaged in similarly creative and stimulating types of endeavor. 
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Through the cooperation of Dr. Carlos Villafana, head of the Goddard Space 
Flight Center Health Unit, we are presently recruiting volunteers to give a 
blood sample and other physiological data and fill out a questionnaire on their 
work environment. 
Sample. A pool of potential male volunteers will be randomly selected 
representing each of the following sub-populations at Goddard Spa 
a) administrators in an administrative environment. 
b) administrators in an engineering environment. 
c) engineers in an engineering environment. 
d) engineers in an administrative environment. 
e) scientists in a science environment. 
t Cen 
We will attempt to obtain approximately 50 male volunteers from each sub- 
sample. Females will be excluded. There are few women in the occupations 
under study. 
The characteristics of these sub-sampleshave been chosen to enable us to 
explore some notions of P-E fit which we discussed earlier. 
whether working in environments non-commensurate with one's skills brings about 
strain. Furthermore, we want to find out whether it is the type of environment 
per se that creates strain irrespective of one's job and/or is it the occupation 
We want to see 
which is a major source of strain. 
with job and environment as main effects, and a job-environment interaction. 
Thus we have an analyses of variance design 
Unfortunately there are no scientists working in an administrative 
environment at Goddard. 
makes it as compelling to look at scientists in engineering environments and 
We also are not confronted with any previous data which 
We have noted, however, that the ientists are the healthiest 
group of the three occupations. Therefore, we have included the scientists in 
their o'm work environment as an additional sub-sample. 
At this point a few comments should be made about the concept of ''work 
environment" as used in describing these sub-samples. We will define the 
12. 
o b j e c t i v e  occupat ional  work environment as t h e  r a t i o  of t h e  number of persons 
from one occupation t o  t h e  number of persons from ano the r  occupation working i n  
t h e  same o r g a n i z a t i o n a l  u n i t .  
most pu re ly  a d m i n i s t r a t i v e  o r  most pu re ly  engineer ing,  a n  at tempt  w i l l  be made 
I n  searching f o r  environments which are e i t h e r  
t o  f i n d  those u n i t s  of t h e  o rgan iza t ion  where t h e  r a t i o  of a d m i n i s t r a t o r s  t o  
engineers  i s  h i g h e s t  o r  where t h e  r a t i o  of engineers  t o  a d m i n i s t r a t o r s  is high- 
est. 
engineering environment. 
o r g a n i z a t i o n a l l y  divided up i n t o  d i r e c t o r a t e s ,  d i v i s i o n s ,  branches,  and s e c t i o n s  
as one moves down t h e  formal hierarchy.  
which ca l l  f o r  a minimum N i n  each cel l  of 50, t h e  most b a s i c  u n i t  of organi- 
z a t i o n  which can be  examined i n  t h i s  s tudy is t h e  d i v i s i o n .  I n  o t h e r  words, i n  
some i n s t a n c e s  w e  s h a l l  be  a b l e  t o  t a l k  about a d m i n i s t r a t i v e  ve r sus  engineer ing 
work environments a t  t h e  d i v i s i o n  level of o rgan iza t ion .  
The former c o n s t i t u t e s  an a d m i n i s t r a t i v e  environment; t h e  ' lat ter i s  a n  
I n c i d e n t a l l y ,  w e  should n o t e  h e r e  t h a t  Goddard i s  
Because of sample s i z e  cons ide ra t ions  
Rather than r e l y  s o l e l y  on t h e s e  c r i te r ia  of occupat ional  work environment, 
which were der ived from job  d e s c r i p t i o n  records of NASA, w e  w i l l  a l s o  o b t a i n  
information from each vo lun tee r  on t h e  e x t e n t  t o  which he  sees h i s  environment 
as being a d m i n i s t r a t i v e ,  engineer ing,  o r  s c i e n t i f i c ,  and t h e  e x t e n t  t o  which 
he sees himself as being a n  a d m i n i s t r a t o r ,  engineer ,  o r  s c i e n t i s t .  
Measures. The paper and p e n c i l  measures w i l l  i nc lude  both assessments 
The of t h e  s u b j e c t i v e  work environment of t h e  - S and measures of p e r s o n a l i t y .  
i t e m  content  f o r  t h e s e  measures of s u b j e c t i v e  work environment comes from a 
number of s t u d i e s  inc lud ing  previous work c a r r i e d  o u t  a t  NASA on j o b  stress and 
h e a r t  d i sease .  Research, f o r  example, by Kahn e t  a1 (1964) on r o l e  c o n f l i c t ,  
by Pe lz  and Andrews (1966) on c r e a t i v i t y  and p r o d u c t i v i t y  among s c i e n t i s t s  and 
engineers ,  and t h e  l i t e r a t u r e  on supervisory climate and s a t i s f a c t i o n  (e.g., 
L i k e r t ,  1961; Mann, 1965; P o r t e r ,  1962, 1963) have been drawn upon, i n  t h e  
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cons t ruc t ion  of i n d i c e s  and i t e m  conten t .  A list of a l l  measures is  given i n  
Appendix A. 
One important  c l a s s  of v a r i a b l e s  t o  be measured is overload.  A s tudy of 
u n i v e r s i t y  p ro fes so r s  by French, Tupper, and Mueller (1965) i s o l a t e d  by f a c t o r  
a n a l y s i s  two major types of work overload which w e  w i l l  i nc lude  i n  t h e  p e s -  
t i o n n a i r e .  The f i r s t  type  is s u b j e c t i v e  q u a n t i t a t i v e  overload which i s  t h e  
cond i t ion  i n  which t h e  - S perce ives  t h a t  he has  more work than he  can complete 
i n  a given per iod  of t i m e .  Sub jec t ive  q u a l i t a t i v e  over load ,  on t h e  o t h e r  hand, 
i s  t h e  condi t ion  i n  which t h e  - S perce ives  t h a t  t h e  work h e  has  been given i s  
beyond h i s  a b i l i t y  t o  complete because h e  lacks t h e  knowledge, t a l e n t ,  t r a i n i n g ,  
etc.,  t h a t  i s  requi red .  Even i f  he w a s  provided wi th  an  unl imi ted  fund o f .  
t i m e ,  he  would be unable t o  complete t h e  t a sk .  The s tudy  of u n i v e r s i t y  
p ro fes so r s  shows t h a t  t h e  main source  of workload s t r a i n  f o r  p ro fes so r s  comes 
from q u a l i t a t i v e  overload,  bu t  f o r  c o l l e g e  admin i s t r a to r s  t h e  main source  is 
q u a n t i t a t i v e  overload. I n  NASA w e  may conceivably have a similar s i t u a t i o n .  
W e  have admin i s t r a to r s ,  %engineers ,  and scientists whose'job Aresponb- 
s i b i l i t i e s  seem analogous t o  those  of u n i v e r s i t y  admin i s t r a to r s  and p ro fes so r s .  
I n  t h e  proposed s tudy  w e  a l s o  f i n d  i t  f e a s i b l e  t o  measure ob jec t ive '  
q u a n t i t a t i v e  workload. You w i l l  remember t h a t  an earlier s tudy  a t  NASA (Caplan 
& French, 1968) found t h a t  o b j e c t i v e  q u a n t i t a t i v e  overload r e l a t e d  p o s i t i v e l y  
t o  c h o l e s t e r o l ,  one of our  coronary h e a r t  d i s e a s e  r i s k  f a c t o r s .  The earlier 
s tudy  measured o b j e c t i v e  q u a n t i t a t i v e  workload by having t r a i n e d  observers  
record  t h e  number of phone c a l l s  and o f f i c e  v i s i t s  which each person had over 
approximately 2 1 / 2  hours of t i m e .  
w e  had t o  have a t  least one observer  w i th  every s u b j e c t  during some p o r t i o n  
The disadvantage of t h i s  method w a s  t h a t  
of t h e  work day. This  w a s  c o s t l y .  
q u i t e  l a r g e  and t h e r e f o r e  it would be e x o r b i t a n t  t o  use  t h e  same procedure.  
I n  t h e  s tudy  proposed he re ,  our  sample is  
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Therefore ,  w e  w i l l  a sk  each - S t o  o b t a i n  t h e  cooperat ion of h i s  s e c r e t a r y  as an  
observer  of t h e  phone calls and o f f i c e  v i s i t s  t h e  - S has  f o r  t h r e e  days. 
t e s t e d ,  s t r a igh t fo rward  i n s t r u c t i o n s  and a t a l l y  sheet are included i n  t h e  last  
p a r t  of t h e  ques t ionna i r e  a long wi th  a cover letter to  t h e  s e c r e t a r y  f o r  t h i s  
purpose. 
Pre-  
Other measures which are being incorpora ted  i n  t h e  ques t ionna i r e  inc lude  
a theo re t i ca l ly -de r ived  r o l e  c o n f l i c t  index,  which w a s  shown t o  relate t o  pu l se  
rate i n  an  earlier NASA s tudy  (French, 1968), and measures of r o l e  ambiguity 
from resea rch  by Kahn e t  a l .  (1964). Both r o l e  c o n f l i c t  and ambiguity have been 
noted as major sou rces  of s t r a i n  f o r  i n d i v i d u a l s  i n  t h e  American work f o r c e  
(Kahn e t  a l ,  1964; Kahn & Quinn, 1968). 
According t o  t h e  r e s p o n s i b i l i t y  hypothes is  i n  card iovascular  d i s e a s e  
(Caron, Wardwell, & Bahnson, c. 1960), r e s p o n s i b i l i t y  f o r  t h e  f u t u r e s  and w e l l -  
being of s e l f  and o t h e r s  is s t r e s s f u l .  On t h e  o t h e r  hand r e s p o n s i b i l i t i e s  f o r  
m o r e  impersonal a spec t s  of one’s work such as f o r  budget,  p r o j e c t s ,  equipment 
and f a c i l i t i e s  should c o n s t i t u t e  less of a source  of stress. Seve ra l  i t e m s  
have been included t o  measure t h e  e x t e n t  t o  which t h e s e  hypothesized r e l a t i o n -  
s h i p s  between types  of r e s p o n s i b i l i t y  and stress are t r u e .  
While va r ious  types of overload appear  t o  be  s t r e s s f u l ,  underload o r  
unde r -u t i l i za t ion  of o n e * s  s k i l l s  and a b i l i t i e s  also appears  t o  be a source  of 
stress (Mann & Hoffman, 1960; Kasl & French, 1962; Kornhauser, 1965). Sa l e s  
(1969) f i n d s  t h a t  c o l l e g e  s tuden t s  so lv ing  anagrams who w e r e  underloaded, and 
a l s o  repor ted  being s o  ( t h i s  is i n t e r p r e t e d  t o  mean they f e l t  “bored”) showed 
increased  c h o l e s t e r o l  i n  t h e  o b j e c t i v e  underload condi t ion .  
included unde r -u t i l i za t ion  i n  t h e  s tudy  as a v a r i a b l e .  
Therefore ,  w e  have 
Other s u b j e c t i v e  aspects of t h e  work environment which a r e ” a 1 s o  being 
measured inc lude  a series of dimensions desc r ib ing  r e l a t i o n s h i p s  wi th  one’s 
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superiors, peers, and subordinates including recognition, respect, support, and 
help. 
which the individual is involved in boundary contacts, the resources available 
for discharging one's responsibilities, and organizational-professional complex- 
ification are also being measured. 
General control over one's work environment, the nature and extent to 
The latter variable, complexification, refers to the rate at which the 
environment becomes progressively more complex. A recent doctoral dissertation 
by Shirley Terreberry (1968) searches retrospectively for the relationship 
between complexification and system breakdown. She argues that as complexifi- 
cation increases, the individual experiences greater demands for adaptation to 
the rapidly changing environment. The greater the rate of complexification, 
the more difficult it becomes to meet these demands; and the organism or system 
experiences strain and breakdown (typical dependent variables cited include 
suicide, illness, and businesses filing bankruptcy). In addition to items 
measuring complexification, we are also including measures of the present 
complexity of the job. 
Several questionnaire measures will also attempt to obtain respondent 
estimates of the percent of time he spends in various job activities and 
settings. Such settings include meetings, contacts across boundaries of 
the organization, and working alone. A previous study at NASA (French, 1968) 
suggests that it may be important to distinguish between the percent of time a 
person spends in activities and the number of times he engages in such activi- 
ties like meetings, for example. The following relationships were found to 
consistently hold across three separate observation periods. Percentage of 
time spent on the phone and in office visits was found to correlate higher 
thanpumber of phone calls and office visits per unit time with pulse rate 
(average r'sz.31 vs. .15). For serum cholesterol level the reverse was true. 
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The number of o f f i c e  v i s i t s  and phone cal ls  c o r r e l a t e d  more h ighly  wi th  
c h o l e s t e r o l  than the  percent  of t i m e  measure (average r's = .39 v s  ... 1 7 ) .  
Note t h a t  i n d i v i d u a l s  cannot c o n t r o l  t h e  number of people they encounter 
nor t h e  number of phone calls they have as w e l l  as they can c o n t r o l  t h e  percent  
of t i m e  they spend on t h e s e  phone c a l l s  and wi th  such people.  It seems reason- 
a b l e  t o  assume, t h e r e f o r e ,  t h a t  t h e  percentage of t i m e  measure may r ep resen t  
t h e  ex ten t  t o  which t h e  i n d i v i d u a l  i s  predisposed t o  engage i n  s o c i a l  i n t e r -  
a c t i o n  ( i . e . ,  t h e  e x t e n t  t o  which he  wants t o  main ta in  long phone c a l l s  and 
o t h e r  conversa t ions  wi th  people) .  
With many of t h e  work cond i t ions  which w e  have b r i e f l y  descr ibed  h e r e ,  
w e  w i l l  o b t a i n  measures both of t h e  perceived need f o r  them (such as f o r  suppor t  
from col leagues)  by t h e  respondent,  and t h e  ex ten t  t o  which t h a t  need is 
a c t u a l l y  m e t .  Likewise w e  w i l l  o b t a i n  respondent estimates of t h e  demands t h a t  
he f e e l s  are being made on him, and t h e  e x t e n t  t o  which he can m e e t  t hose  
demands. These p a i r s  of ques t ions  w i l l  h e l p  us cons t ruc t  P-E f i t  s co res  f o r  
t h e  respondents ,  which can then be r e l a t e d  t o  biochemical and p e r s o n a l i t y  
v a r i a b l e s .  The P-E f i t  s c o r e s  w i l l  focus on t h e  n a t u r e  of perceived conf ron ta t ions  
Measures of t h r e a t s ,  as compared wi th  conf ron ta t ions ,  w i l l  b e  obtained 
F i r s t  of a l l ,  respondents w i l l  be  asked t o  i n d i c a t e  t h e  i n  a couple of ways. 
e x t e n t  t o  which a spec t s  of t h e i r  work environments on which they have ind ica t ed  
v a r y h g  P-E f i t  may a f f e c t  t h e i r  f u t u r e  needs f o r  good h e a l t h ,  emotional 
w e l l  being, s a f e t y ,  s e c u r i t y ,  and s o  f o r t h .  Thus, w e  are a t tempt ing  t o  g e t  a 
measure of a n t i c i p a t e d  consequences of p re sen t  t r ends  i n  o rgan iza t iona l  stress 
condi t ions .  
Second, i n  order  t o  g e t  a p i c t u r e  of f u t u r e  types of o r g a n i z a t i o n a l  
stresses, t h e  person w i l l  be  asked t o  examine p a i r s  of d e s c r i p t i o n s  of persons 
i n  r o l e s  which vary from being very  s t r e s s f u l  t o  no t  very  s t r e s s f u l .  
w i l l  then i n d i c a t e  t o  what e x t e n t  h i s  j o b  w i l l  be  more l i k e  "Job A" o r  "Job B" 
a t  some t i m e  i n  t h e  f u t u r e .  
The person 
A s  w a s  mentioned earlier, w e  are i n t e r e s t e d  i n  t h e  manner i n  which people 
cope wi th  s t r e s s o r s  i n  t h e i r  work environment. There are two types of 
measures of coping i n  t h e  ques t ionnai re .  One measure a sks  t h e  respondent 
t o  i n d i c a t e  t h e  e x t e n t  t o  which va r ious  types of a l t e 2 n a t e  coping behaviors  
are sources  of r e l i e f  from t h e  stresses of t h e  job .  These a l t e r n a t i v e s  range 
from day dreaming, which involves  c u t t i n g  oneself  o f f  from t h e  e x t e r n a l  environ- 
ment, t o  c h a t t i n g  wi th  one 's  immediate supe r io r  o r  co l leagues ,  which is a more 
arousal-seeking o r i e n t a t i o n .  Schubert  (1964, 1965) p r e s e n t s  evidence which 
shows t h a t  smokers s c o r e  high on a p e r s o n a l i t y  dimension he  c a l l s  a r o u s a l  seek- 
ing .  This p e r s o n a l i t y  tendency i s  measured by use  of a number of s c a l e s  which 
i n t e r e s t i n g l y  enough c h a r a c t e r i z e  a person much t h e  way Friedman and Rosenman 
would desc r ibe  t h e  Type A coronary prone pe r sona l i ty .  
more s t imu la t ing  s o c i a l  environments, is more bored wi th  r o u t i n e  type  of 
a c t i v i t i e s ,  and e x h i b i t s  more dominance. Smoking, of course ,  i s  a l s o  a w e l l -  
known r i s k  f a c t o r  i n  card iovascular  d i sease .  
i n t e r e s t e d  i n  looking a t  how people respond t o  t h e  l i s t  of coping a l t e r n a t i v e s  
( the  l i s t  inc ludes  smoking a s  one of t h e  behaviors) .  
The a r o u s a l  seeker  p r e f e r s  
Therefore ,  w e  are q u i t e  
A second measure of coping p r e s e n t s  d e s c r i p t i o n s  of p a i r s  of persons 
caught up i n  t h e  s a m e  overload o r  o t h e r  occupat iona l  s t r e s s o r  condi t ion .  One 
person copes i n  a manner w e  b e l i e v e  i s  more t y p i c a l  of a person who would be 
prone t o  g e t  card iovascular  d i sease .  The o t h e r  person copes i n  a manner q u i t e  
d i f f e r e n t .  
o r  f a s t e r  o r  ha rde r ,  whi le  " J i m "  may g e t  some col leagues  o r  a d d i t i o n a l  
For example, given a sudden dead l ine  " B i l l "  may work e x t r a  hours 
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s e c r e t a r i e s  t o  he lp  ease t h e  burden. 
be seen as r ep resen t ing  more active, mas te r fu l  a t tempts  a t  overcoming t h e  
s t r e s s o r  whi le  o t h e r s  r ep resen t  more defens ive ,  adap t ive  a t tempts  a t  bear ing  
wi th  t h e  s i t u a t i o n .  
t h e  former s t r a t e g y  i s  more l i k e l y  t o  b e  most b e n e f i c i a l  f o r  t h e  h e a l t h  and 
well-being of t h e  individual .  
Some of t hese  p a i r s  of s t r a t e g i e s  can a l s o  
Theore t i ca l  approaches t o  mental  h e a l t h  would sugges t  t h a t  
We have a l s o  included measures of occupat iona l  self-esteem i n  t h e  s tudy.  
The l i n k s  between se l f -es teem and h e a l t h  are no t  w e l l  e s t a b l i s h e d  al though 
t h e r e  are some t h e o r i e s  which relate self-esteem t o  stress (Lazarus, 1966) and 
some s t u d i e s  which imply t h a t  t h e r e  are l i n k s .  Kasl and French (1962), f o r  
example, found t h a t  self-esteem and frequency of v i s i t s  t o  medical d i spensa r i e s  
i n  i n d u s t r i a l  environments were nega t ive ly  r e l a t e d .  
a condi t ion  which w e  would expect  would b r ing  about a lowering of self-esteem, 
In a s tudy  of j o b  l o s s ,  
Kas l ,  Cobb, and Brooks (1968) found t h a t  c h o l e s t e r o l  levels of men who became 
unemployed went up and showed a later drop when they found jobs .  
men showed increased  serum u r i c  a c i d  l e v e l s  i n  a n t i c i p a t i o n  of t h e  j o b  l o s s  
( i . e . ,  dur ing a per iod  i n  which t h r e a t s  t o  self-esteem could occur ) ;  t h e s e  
Furthermore, 
u r i c  a c i d  l e v e l s  remained h igh  i n  t h e  men who w e r e  unable  t o  f i n d  quick re- 
employment. Serum u r i c  a c i d ,  a blood chemical, is  a l s o  be l ieved  t o  be a r i s k  
f a c t o r  i n  card iovascular  d i sease .  
Our measures of self-esteem are based on t h e  t h e o r e t i c a l  work of French 
and Sherwood (1963) and Miller (1963). The respondent i s  presented  wi th  a set 
of dimensions r ep resen t ing  a sub- ident i ty  of t o t a l  se l f -eva lua t ion .  W e  have 
chosen t h e  sub - iden t i ty  surrounding t h e  person ' s  j ob ,  s i n c e  w e  are most 
i n t e r e s t e d  i n  how w e l l  h e  th inks  h e  s t ands  as an admin i s t r a to r ,  engineer ,  o r  
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s c i e n t i s t .  
t h e  - S f i r s t  what i t  takes t o  g e t  ahead i n  t h e  o rgan iza t ion ,  and then a sks  t h e  
- S t o  what e x t e n t  he has  what i t  takes .  A s  w e  s h a l l  n o t e  i n  t h e  n e x t  s e c t i o n ,  
w e  have measures of achievement t o  determine t h e  e x t e n t  t o  which g e t t i n g  ahead 
One measure of self-esteem c e n t e r s  on promotion cr i ter ia ,  and a sks  
i s  important f o r  t h e  - S .  
W e  have included a number of p e r s o n a l i t y  measures i n  t h e  s tudy because 
of t h e i r  re levance f o r  t h e  s tudy of r i s k  f a c t o r s  i n  h e a r t  d i sease .  The Marlowe- 
Crowne S c a l e  of need f o r  s o c i a l  approval i s  one of t hose  measures. 
a n a l y s i s  of some of t h e  d a t a  gathered by Kasl e t  a1 (1968) t h i s  w r i t e r  found 
t h a t  b l u e  c o l l a r  workers s co r ing  high on t h e  Marlowe-Crowne Sca le  showed nega t ive  
c o r r e l a t i o n s  between serum c h o l e s t e r o l  level and measures of P-E f i t  whi le  persons 
who scored low on t h e  Scale showed c o n s i s t e n t l y  lower c o r r e l a t i o n s  between t h e s e  
measures of P-E f i t  and c h o l e s t e r o l  level which were e i t h e r  around zero o r  s l i g h t -  
l y  p o s i t i v e .  These r e l a t i o n s h i p s  are shown i n  Table 1. I n  a d d i t i o n  t o  its use  
I n  an 
Table 1. 
Marlowe-Crowne respondents 
Cor re l a t ion  of P-E f i t  measures wi th  c h o l e s t e r o l  f o r  high and low 
P-E f i t  dimension 
Marlowe-Crowne 
low high 
1 I n t e r e s t i n g  th ings  t o  do on job  .25 -.35 
Opportuni t ies  t o  l e a r n  new th ings  and s k i l l s  .03 -.22 
T i m e  f i l l e d  wi th  enough th ings  t o  do t o  keep busy -.14 -.46 
Adequate a u t h o r i t y  and r e s p o n s i b i l i t y  .15 -.26 
I N=28; each dimension i s  a s i n g l e  i t e m  p a i r  asking t h e  S "how much i s  the re?"  
and "how much would you l ike? ' '  
A low s c o r e  on P-E f i t  i n d i c a t e s  poor r epor t ed  f i t .  
A d i f f e r e n c e  s c o r e  i s  then computed f o r  t h e  p a i r .  
as a measure of p e r s o n a l i t y ,  t h e  scale has  been used t o  c o r r e c t  f o r  response 
b i a s  i n  d i r e c t i o n  of giving s o c i a l l y  d e s i r a b l e  responses on o t h e r  measures." 
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I n  a d d i t i o n  t o  t h e  Marlowe-Crowne, w e  have a l s o  included t h e  f l e x i b i l i t y -  
r i g i d i t y  scale of t h e  CPI, a n  adap ta t ion  of t h e  sensitization-repression scale 
(Byrne, Go l igh t ly ,  & S h e f f i e l d ,  1965), emotional dependence-independence 
(Sampson, 1960), t h e  b e s t  c l u s t e r s  of i t e m s  from S a l e s  (1969) p e r s o n a l i t y  
measure of v a r i a b l e s  r e l a t e d  t o  r i s k  f a c t o r s  i n  ca rd iovascu la r  d i s e a s e ,  and a 
short-form measure of Type A-B. 
Both t h e  importance of f l e x i b i l i t y - r i g i d i t y  and emotional dependenee- 
independence come from t h e  r e sea rch  by Kahn et  al. (1964) on r o l e  c o n f l i c t .  
Persons who are f l e x i b l e  tend t o  engage i n  more r o l e  c o n f l i c t  s i t u a t i o n s  and 
r e p o r t  g r e a t e r  stress. Furthermore, persons who are emotionally dependent on 
o t h e r s  i n  t h e i r  r o l e  set may have d i f f i c u l t i e s  i n  breaking o f f  from s t r e s s f u l  
i n t e r p e r s o n a l  i n t e r a c t i o n s ;  t h e i r  dependence may l e a d  t o  g r e a t e r  involvement 
i n  t h e  psychological  meaning of t h e i r  r e l a t i o n s h i p s  wi th  col leagues,  and they,  
t h e r e f o r e ,  may be more l i k e l y  t o  experience s t r a i n .  
S e n s i t i z o r s ,  compared with r e p r e s s o r s ,  are persons who are more l i k e l y  
t o  experience s t r a i n  due t o  t h e i r  heightened awareness of t h e  more s t r e s s f u l  
components of t h e i r  environment. Weinstein, Opton, and Lazarus (1968) have 
shown t h a t  s e n s i t i z o r s  show g r e a t e r  s e l f - r e p o r t  r e a c t i o n s  than r e p r e s s o r s  t o  a 
sub inc i s ion  s t r e s s o r  f i lm.  Repressors respond p r imar i ly  via more unconscious, 
autonomic r e a c t i o n s .  
h e a r t  rate, c h o l e s t e r o l ,  and o t h e r  types of phys io log ica l  responses r e l a t e d  
t o  cardiovascular  d i sease .  
We may f i n d  similar p a t t e r n s  of response with regard t o  
The S a l e s  P e r s o n a l i t y  C l u s t e r s  are  t h e  product of r e sea rch  on p e r s o n a l i t y  
v a r i a b l e s  r e l a t i n g  t o  h e a r t  disease.  
Type A syndrome inc lud ing  competi t ive o r i e n t a t i o n ,  s ense  of t i m e  urgency, 
aggression,  and t h e  tendency t o  overload oneself  a t  work. This measure has 
They inc lude  many of t h e  dimensions from 
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a l r eady  been t r i e d  o u t  i n  a previous sample a t  NASA Headquarters and wi th  a set 
of u n i v e r s i t y  s tuden t s .  The Headquarters populat ion showed s i g n i f i c a n t  
c o r r e l a t i o n s  between many of t h e  dimensions and h e a r t  rate and c h o l e s t e r o l .  
This w a s  no t  t r u e  f o r  t he  s t u d e n t  sample. It may b e  t h a t  t h e  items, which 
c e n t e r  on work environments, were n o t  r e l e v a n t  t o  the occupat ional  world of 
t h e  s tuden t .  
r e f i n e  t h i s  measure. W e  should p o i n t  o u t  t h a t  t h e  S a l e s  C l u s t e r s  c o r r e l a t e  
q u i t e  h igh ly  wi th  t h e  Jenk ins  A c t i v i t y  Sca le  (average c o r r e l a t i o n  ac ross  1 4  
c l u s t e r s  = .47),  an a l r eady  v a l i d a t e d  p r e d i c t o r  of coronary h e a r t  d i sease .  
Goddard w i l l  provide another  opportuni ty  t o  f u r t h e r  develop and 
I n  a d d i t i o n  t o  t h e  S a l e s  C l u s t e r s ,  a t h r e e  i t e m  measure of Type A 
p e r s o n a l i t y ,  "What I a m  l i ke" ,  which w a s  developed i n  earlier NASA resea rch  
a t  NASA Headquarters,  w i l l  a l s o  be  included. T h i s  measure c o r r e l a t e s  .80 wi th  
t h e  Jenkins  A c t i v i t y  S c a l e  and has  an average c o r r e l a t i o n  of .67 w i t h  10 of 
t h e  14 Sales C lus t e r s .  The t h r e e  i t e m s  are p a i r s  of v i g n e t t e s  cons t ruc t ed  by 
t h e  writer where one member of t h e  p a i r  desc r ibes  a Type A person and t h e  
o t h e r  a Type B person. 
I n  a d d i t i o n  t o  t h e s e  v a r i a b l e s ,  w e  are of course ob ta in ing  blood samples 
t o  allow analyses  of a number of blood chemicals i nc lud ing  serum c h o l e s t e r o l  
and se rum u r i c  ac id .  Since t h e r e  is  a good d e a l  of evidence po in t ing  t o  
hyperglycemia as a r i s k  f a c t o r  i n  coronary h e a r t  d i s e a s e  (Epsrein,  1967), w e  
may a l s o  want t o  examine "casual" blood sugar.  
of how long a f t e r  meals each respondent 's  blood w a s  drawn, w e  may b e  a b l e  t o  
c o r r e c t  f o r  s h o r t  term e f f e c t s  of food consumption. 
of course,  is  a less d e s i r a b l e  determinat ion than t h e  more c o n t r o l l e d  glucose 
Since w e  w i l l  have some estimate 
"Casual" blood sugar ,  
t o l e rance  tests t h a t  are commonly used bu t  is t h e  b e s t  determinat ion method 
a v a i l a b l e  given t h e  procedures f o r  ou r  medical interview.  Given t h a t  w e  have 
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adequate  budget and i n t e r e s t ,  determinat ions of f r e e  f a t t y  a c i d s ,  t r i g l y c e r i d e s ,  
and beta-alpha l i p o p r o t e i n  r a t i o $  could a l s o  be  performed. 
F i n a l l y ,  w e  s h a l l  o b t a i n  s y s t o l i c  and d i a s t o l i c  blood p r e s s u r e  l e v e l s  
and v a r i a b i l i t i e s  and pu l se  rate and i ts  v a r i a b i l i t y .  
be se l f - r epor t ed  by t h e  respondent on the ques t ionna i r e .  
Height and weight w i l l  
Our i n t e r e s t  i n  t h e  v a r i a b i l i t y  of blood p res su re  and pu l se  i s  as 
fol lows.  It is conceivable  t h a t  lack of i n t e r n a l  i n h i b i t o r y  c o n t r o l s ,  whether 
phys io log ica l  o r  psychologica l ,  may l ead  some persons t o  show more r e a c t i v e  
phys io log ica l  p a t t e r n s  than o t h e r s  t o  o r g a n i z a t i o n a l  stress. There i s  some 
evidence t o  sugges t  t h a t  l a b i l e  versus  s t a b i l e  blood p res su re  r e a c t i v i t y ,  
f o r  example, is  r e l a t e d  t o  psychological  background cond i t ions  of t h e  
ind iv idua l  (Harburg, McGinn, & Wiggle, 1965). Exploratory r e sea rch  on 22 whi te  
c o l l a r  men a t  NASA Headquarters has  suggested t h a t  h e a r t  rate va r i ance  may 
be r e l a t e d  t o  p e r s o n a l i t y  t r a i t s  found i n  t h e  Type A syndrome (Caplan, 1968). 
Persons wi th  h igher  h e a r t  rate va r i ance  tended t o  have h igher  s c o r e s  on t h e  
Jenkins  A c t i v i t y  Sca le  measure of Type A-B and a t h r e e  i t e m  measure of Type A-B 
developed f o r  t h e  s tudy which c o r r e l a t e d  .80 wi th  t h e  Jenkins .  These rela- 
t i onsh ips  were computed a f t e r  age and o b j e c t i v e  workload e f f e c t s  w e r e  
p a r t i a l l e d  ou t  ( s t a t i s t i c a l l y  c o n t r o l l e d  f o r ) .  An examination of blood 
p res su re  and p u l s e  rate v a r i a b i l i t i e s  may provide us wi th  some a d d i t i o n a l  
information on t h e  r e a c t i o n s  of persons t o  va r ious  types of psychological  
stresses on the  job .  
such as t h e  fol lowing:  
W e  may then be a b l e  t o  cons t ruc t  s p e c i f i c  c a u s a l  models 
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Sub jec t ive  s ta te  
Type A Phys io log ica l  
r e a c t i o n  
l a b i l e  
Ex te rna l  environment inc reases  o r  
Object ive work load  decreases  I / S u b j e c t i v e  s ta te  
Type Phys io log ica l  
r e a c t i o n  
s t a b i l e  
F i n a l l y ,  w e  s h a l l  o b t a i n  measures of smoking h a b i t s  of t h e  p a r t i c i p a n t s ,  
t h e  use  they have made of annual  medical check-ups a t  Goddard, t h e  frequency of 
dispensary v i s i t s  they have had during t h e  previous yea r ,  family h i s t o r y  of h e a r t  
d i sease ;  and demographic d a t a  including age,  income, government grade level,  
educat ion,  and l eng th  of t i m e  i n  t h e  o rgan iza t ion  and i n  t h e i r  p r e s e n t  p o s i t i o n .  
Procedure. A l e t te r  t o  vo lun tee r s  -w i l l  be s e n t  o u t  inform- 
ing  them of t h e  purpose of t h e  s tudy,  t h e  manner i n  which respondent c o n f i d e n t i a l i t y  
is  t o  be maintained, and t e l l i n g  them t h a t  they w i l l  be  expected t o  give a blood 
sample and f i l l  o u t  a ques t ionna i r e  as p a r t  of t h e  r e sea rch ,  should they 
vo lun tee r .  The l e t te r  w i l l  f u r t h e r  te l l  them t h a t  a woman from t h e  I n s t i t u t e  
f o r  S o c i a l  Research w i l l  con tac t  them i n  person t o  see i f  they would l i k e  t o  
volunteer .  
These let ters w i l l  be s e n t  o u t  i n  a s taggered manner s o  t h a t  t h e r e  is  
hopeful ly  no more than a week's l a g  between t h e  t i m e  t h e  p rospec t ive  vo lun tee r  
r e c e i v e s  t h e  le t ter  and t h e  t i m e  when he i s  contacted.  
Next, M i s s  Judy Hrushka, a l abora to ry  t echn ic i an  from t h e  Heal th  i n  Indus t ry  
biochemical analyses  l abora to ry  a t  t h e  I n s t i t u t e ,  w i l l  con tac t  each person i n  
t h e i r  o f f i c e  a t  Goddard t o  see i f  t h e  i n d i v i d u a l  would l i k e  t o  vo lun tee r .  I f  t h e  
i n d i v i d u a l  ag rees  t o  p a r t i c i p a t e ,  s h e  w i l l  then t a k e  two p u l s e  readings from the 
l e f t  arm. Two readings,  each 30 seconds long,  w i l l  be  taken t o  i n s u r e  r e l i a b i l -  
i t y .  Furthermore, t h e  d i f f e r e n c e  between t h e  two readings w i l l  g i v e  us  a 
measure of p u l s e  rate v a r i a b i l i t y .  
and s y s t o l i c  blood p r e s s u r e  readings from t h e  l e f t  a r m  f o r  t h e  same methodolo- 
l o g i c a l  reasons,  and f i n a l l y  draw a 30 cc. sample of blood. The blood w i l l  then 
be spun down i n  a c e n t r i f u g e ,  and t h e  serum f rozen  f o r  analyses  back i n  Michigan. 
Before l eav ing ,  t h e  t echn ic i an  w i l l  hand t h e  ques t ionna i r e  t o  t h e  
She w i l l  then take two sets of d i a s t o l i c  
vo lun tee r  and t e l l  him t o  f i l l  i t  o u t ,  p re fe rab ly  a t  h i s  desk, and p r e f e r a b l y  
on t h e  same day o r  as soon as p o s s i b l e  t h e r e a f t e r .  A prepaid,  self-addressed 
envelope w i l l  be  provided s o  t h a t  t h e  vo lun tee r  can m a i l  t h e  ques t ionna i r e  
d i r e c t l y  t o  t h e  I n s t i t u t e  when i t  is  completed. 
Should t h e  person r e f u s e  t o  vo lun tee r ,  t h e  t e c h n i c i a n  w i l l  n o t e  t h i s  and 
t h e  v i s i t  w i l l  be terminated. I n  t h i s  way, w e  may be  a b l e  t o  sea rch  f o r  some 
occupat ional  d i f f e r e n c e s  between vo lun tee r s  and non-volunteers. ( A t  p r e s e n t ,  
roughly 7 persons o u t  of 100 contacted have refused t o  vo lun tee r  s o  t h e  problem 
of ob ta in ing  a r e p r e s e n t a t i v e  sample does no t  appear very a c u t e ) .  
While t h e  d a t a  ga the r ing  i s  expected t o  t a k e  about a month, t h e  s ta t is-  
t i ca l  ana lyses  w i l l  t ake  up most of t h e  t i m e  for the s tudy.  Blood ana lyses  w i l l  
be c a r r i e d  o u t  by George Brooks i n  t h e  I n s t i t u t e ' s  biochemical l abo ra to ry  using 
a Techicron "auto-analyzer". 
r e l a t i o n s h i p s  between t h e  p e r s o n a l i t y  v a r i a b l e s ,  t h e  s u b j e c t i v e  environment: of 
t h e  j o b ,  t h e  o b j e c t i v e  n a t u r e  of t h e  work environment, and biochemicals 
r e l a t e d  t o  cardiovascular  d i sease .  The bu lk  of t h e  ope ra t ions  w i l l  be c a r r i e d  
o u t  on t h e  computer a t  t h e  Universi ty  of Michigan. 
M u l t i v a r i a t e  analyses  w i l l  be  used t o  examine 
The b a s i c  r e sea rch  s t r a t e g y  w i l l  i nvo lve  two s t e p s .  Hypotheses w i l l  f i r s t  
be t e s t e d  using analyses  of va r i ance  and of covariance designs comparing t h e  
25. 
d i f f e r e n t  sub-samples on a number of dimensions and v a r i a b l e s .  For example, w e  
may f i n d  t h a t  a d m i n i s t r a t o r s  r e p o r t  more r o l e  c o n f l i c t  than engineers ,  and t h a t  
furthermore,  a d m i n i s t r a t o r s  have h ighe r  serum c h o l e s t e r o l  l e v e l s .  
s t e p  w i l l  be  a within-group a n a l y s i s  t o  v a l i d a t e  f i n d i n g s  from s t e p  one. 
cont inuing ou r  example, w e  w i l l  a t tempt  t o  r e p l i c a t e  our  f i n d i n g s  by ca r ry ing  
o u t  a c o r r e l a t i o n a l  s tudy w i t h i n  t h e  a d m i n i s t r a t i v e  group and w i t h i n  t h e  
The second 
Thus, 
engineer  group examining t h e  r e l a t i o n s h i p  between r o l e  c o n f l i c t  and c h o l e s t e r o l  
l e v e l .  
techniques w i l l  be t e s t e d  i n  a similar manner p a r t i c u l a r l y  where an examination 
More complex r e l a t i o n s h i p s  using p a r t i a l l i n g  and m u l t i p l e  c o r r e l a t i o n  
i s  being made of t h e  condi t ioning e f f e c t s  of va r ious  p e r s o n a l i t y  v a r i a b l e s  on 
r e l a t i o n s h i p s  between v a r i a b l e s  such as o r g a n i z a t i o n a l  s t r a i n  and phys io log ica l  
responses t o  t h a t  s t r a i n .  Completion of analyses  and submission of a f i n a l  
r e p o r t  is  planned f o r  May, 1970. 
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APPENDIX A 
LIST OF MEASURES AND VARIABLES 
Objective Work Environment 
Objective quantitative overload 
Number of meetings with more than one person 
Number of meetings with only one other person 
Number of incoming versus outgoing phone calls 
Administration, engineering, or science job and environment 
Subjective Work Environment 
Person-environment fit (on a number of the variables listed below). 
Subjective quantitative overload 
Subjective qualitative overload 
Role conflict 
Role ambiguity 
Utilization of skills, talents, abilities 
Opportunities for advancement 
Responsibility for careers of others, mission, budget, equipment 
Resources for discharging responsibilities 
Organizational-professional complexification 
Relationships with peers, superiors, subordinates including support, 
recognition, closeness of supervision, technical skill, participation in 
decisions, and social-interaction competence 
Contacts across organizational boundaries 
Control over the work environment 
Percent of time in different types of activities such as administration, 
Quality and quantity of deadlines 
Sources of deadline pressures 
Perception of the work environment as administrative, engineering or science 
Sources of relief from pressures (coping styles and modes) 
Perception of aspects of job which are harmful to well-being and health of self 
Extent to which future of organization poses undesirable work conditions (threat). 
Extent to which the individual feels he can cope with certain conditions 
Extent to which the individual feels he can change certain conditions 
research and design 
Career His tory 
Career path up to the present (extent to which it was as intended) 
Career plans for the future 
Education 
Personality 
Flexibility-rigidity (Gough, 1957) 
Emotional dependence-independence (Sampson, 1960) 
Need for social approval (Crowne & Marlowe, 1964) 
Repression-sensitization (adapted from Byrne et al., 1965) 
Sales Clusters for CHD risk factors (Sales, 1969) 
What I Am Like--Type A-B adaptation (Caplan, 1968b) 
Occupational self-esteem (based on French & Sherwood, 1963; Miller, 1963). 
32. 
Phy s i o  logy 
S y s t o l i c  blood p r e s s u r e  
D i a s t o l i c  blood p r e s s u r e  
S y s t o l i c  blood p r e s s u r e  v a r i a b i l i t y  
D i a s t o l i c  blood p r e s s u r e  v a r i a b i l i t y  
Pu l se  rate 
Pu l se  v a r i a b i l i t y  
Serum c h o l e s t e r o l  level  
Serum u r i c  a c i d  level 
Casual blood sugar  
Height 
Weight 
Non-occupational Heal th-related Behaviors 
History of smoking 
Type of smoking 
Number of u n i t s  smoked d a i l y  
Age 
Family h i s t o r y  of coronary h e a r t  d i s e a s e  including i d e n t i f i c a t i o n  of which 
members ( s i s t e r ,  aun t ,  f a t h e r ,  e t c . ) .  
P a r t i c i p a t i o n  i n  yea r ly  NASA medical exams 
Number of v i s i t s  t o  medical dispensary f o r  purposes o t h e r  than y e a r l y  exam. 
Other Data 
Government s a l a r y  level 
Income from a l l  sources  
Educational background 
Amount of t i m e  i n  o rgan iza t ion  
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